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assayers, although sometimes neglected by them. 
Sampling operations being common ground, and 
by no means peculiar to the treatment of the ores 
or alloys of any one particular metal, all refer¬ 
ence to them is frequently omitted, both in works 
on metallurgy and in text-books on assaying. 
There is also a chapter on the laboratory work 
in a cyanide mill, and a short but adequate 
account of ore and bullion valuation and sale. 

The book compares favourably with its fore¬ 
runners, both in respect of completeness and 
accuracy of statement, and the patient care dis¬ 
played by Mr. Smith in collecting and arranging 
all the available data might well be envied by his 
colleagues. There are few changes which can be 
suggested as desirable in the next edition. It 
would perhaps be of interest to add to the his¬ 
torical section something as to the evolution of 
the assay furnaces, balances, and implements 
generally, say, from the fifteenth century on¬ 
wards. Another more important addition would 
be some further discussion on the effects of borax 
when mixed with a crucible charge. According 
to many assayers, this influence is always malign, 
giving low results. Mr. Smith is not precise in 
his directions as to the proportion of borax to be 
reserved for a cover to the charge in various cases. 

There is also more to be said as to cupel 
absorption and the use of proofs or checks. 
Bullion assayers have long recognised that the 
determination of the absorption of gold and silver 
by a particular brand or batch of cupels is not 
enough, and that the variations in the tempera¬ 
ture, amount of draught, etc., appreciably affect 
the loss. Accordingly, they use check assays for 
every determination. Ore assayers are often too 
easily satisfied on this head, or in the alternative 
subject themselves unnecessarily to the inconveni¬ 
ent course of fusing the cupels. If cupel loss were 
determined by the use of checks for each cupella- 
tion or batch of assays, the extra work would, in 
the opinion of the reviewer, be more than repaid 
by the increase of accuracy. In any case, the 
matter should be faced and fully discussed. 
Lastly, exception may be taken to the statement 
on p. 201 that it is necessary to remove the cupels 
immediately after the button has brightened 
(what exactly does Mr. Smith mean by “bright¬ 
ened ” ?). Experience generally, and especially 
the work of Mr. Wilkes (/. Chem. Met. and 
Min. Soc.j 1905, vol. v., p. 237) is not in favour 
of this contention. 

There is, however, little to criticise in this 
handsome volume. It may safely be placed in 
the hands of students, and will be of the greatest 
value to assayers as a book of reference. 

T. K. R. 


SEISMOLOGICAL PHYSICS. 

Modem Seismology. By G. W. Walker, F.R.S. 

Pp. xii + 88 + 10 plates. (London: Longmans, 

Green and Co., 1913.) Price 55. net. 

HE first thing to strike one, on glancing 
through this book, is the absence of an 
index; the second is the absence of footnote 
references ; and the third is an introduction which, 
purporting to be a history of the progress of 
modern seismology, contains about as many 
errors, of misstatement and omission, as can be 
crowded into five pages of print. But, once the 
book proper is begun, these unfavourable impres¬ 
sions disappear, and we find an excellent intro¬ 
duction to the study of that modern seismology 
which is very remote from earthquakes. 

The author’s qualification to deal with the sub¬ 
ject is said to be his experience in having set up at 
Eskdale Muir, and for a short time taken charge 
of, a set of modern seismographs of various types, 
and the book exhibits at once the drawbacks 
and the advantages of this limited justification. 
On one hand, the author’s acquaintance with the 
literature of the subject is evidently limited; for 
instance, he makes several references to Lord 
Rayleigh’s investigation of surface waves in 
solids, but ignores Prof. Lamb’s later and more 
apposite work, and in more purely seismological 
work the reader might well leave the book with 
the entirely erroneous impression that only.three 
names—Wiechert, Zoppritz, and Galitzin—count 
as really important, and that their importance is 
in the order of mention. On the other hand, the 
recentness and brevity of the author’s acquaint¬ 
ance with the subject leaves him in close touch 
with the difficulties and doubts which beset the 
beginner, and, being a practised observer in other 
branches of physics, and writing from a first-hand 
and current experience, he has produced a lucid 
and sufficient introduction to the subject. 

Beginning with the general dynamical theory 
and principles of construction of modern seismo¬ 
graphs, which is a clearly put, concise, but withal 
sufficient, account of the subject, he goes on to 
deal with the character of wave motion recorded 
by them and the interpretation of seismograms, 
traversing practically the whole of the ground 
covered by what is known as the modem seismo¬ 
logy, and forming an excellent introduction to 
that branch of the science. The book deserves, 
and will doubtless run to, a second edition, when 
the author will be able to revise the references 
to earlier work on earthquakes proper, which are 
almost uniformly erroneous in the present issue. 
In spite of this it may confidently be recom¬ 
mended, not merely to those who approach the 
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subject for the first time, but to the attention of 
practised workers, who will find both interest and 
advantage from being brought into contact with 
those elemental principles and difficulties, w'hich 
are apt to be lost sight of as they advance along 
their special lines of research. 


PURE MATHEMATICS. 

(1) Plane Geometry. By Prof. W. B. Ford and 

C. Ammerman. Edited by E. R. Hedrick. Pp. 
ix + 213 + xxxi. (New York: The Macmillan 

Company; London: Macmillan and Co., Ltd., 
1913.) Price 3s. 6 d. net. 

(2) Higher Algebra. By Dr. W. P. Milne. Pp. 
xii + 586. (London: Edward Arnold, 1913.) 
Price 75. 6 d. net. 

(3) The Twisted Cubic: with Some Account of 
the Metrical Properties of the Cubical Hyper¬ 
bola. By P. W. Wood. Pp. x 4- 78. (Cam¬ 
bridge : University Press, 1913.) Price 2s. 6 d. 
net. 

(4) Graphical Methods. By Prof. Carl Runge. 
Pp. viii+148. (London: Oxford University 
Press; New York: Columbia University Press, 
1912.) Price 6s. 6 d. net. 

(5) Einfiihrung in die Mathematik fur Biologen 
und Chemiker. By Prof. L. Michaelis. Pp. vii 
+ 253. (Berlin: Julius Springer, 1912.) Price 
7.80 marks. 

(6) Theorie des Nombres. By E. Cahen. Tome 
Premier. Le Premier Degrt:. Pp. xii + 408. 
(Paris: A. Hermann et Fils, 1914.) 

(1) ''TT'HIS text-book, written by two American 
1 professors, is arranged on lines similar 
to those of modern English text-books. Fewer 
theorems, more experimental geometry, and 
numerous practical applications are its chief char¬ 
acteristics. In placing properties of areas after 
those of circles and similar figures, the authors 
have adopted a change of order, which we believe 
will eventually become general. The idea of simi¬ 
larity is so fundamental and at the same time 
presents comparatively so little difficulty, that it 
is in our view regrettable that in many examina¬ 
tion syllabuses, and consequently in most school 
courses, it should be postponed to a late period. 
In fact, it is probably true to say that many boys 
leave school without any knowledge of what is 
one of the most valuable, practical, and impor¬ 
tant branches of geometry. 

(2) There are in this volume distinct merits 
and a certain originality of treatment such as will 
appeal to many teachers of the modern school. 
No attempt has been made to develop the subject 
in a rigorous and logical fashion from the funda¬ 
mental axioms of number, and we agree with 
NO. 2320, VOL. 93] 


Dr. Milne’s opinion that students at this period 
of their training are ill-fitted for what is almost 
a philosophical discussion. But at the same time 
it is becoming generally recognised that the harm 
done by inculcating incorrect notions of limits, 
convergence, etc., is so serious and so difficult 
to remedy that many teachers have, with little 
assistance from current text-books, been taking 
their scholarship candidates through a course of 
serious analysis. They wall undoubtedly welcome 
the publication of this treatise, which with ad¬ 
mirable clearness and with an abundance of 
detailed explanations and illustrations, sets out 
the lines upon which accurate investigations of 
the existence of limits and the convergence of 
single and double series must proceed. More 
than half the book is occupied with work of this 
character. 

The scope of treatment is best indicated by an 
enumeration of the headings of the chapters :— 
Rational numbers; irrational numbers; summa¬ 
tion ; binomial theorem; permutations and com¬ 
binations ; exponential and logarithmic series; 
continued fractions; theory of equations; deter¬ 
minants ; miscellaneous theorems. In his selec¬ 
tion and arrangement of material, the author has, 
therefore, departed considerably from the custom¬ 
ary plan. What little “Theory of Numbers” 
there is, comes in the first chapter; the usual 
account of probability has been considerably cur¬ 
tailed ; diophantine problems and inequalities 
receive very brief treatment; and the chapter on 
permutations follows, instead of precedes, the 
binomial theorem. There is a good collection of 
examples at the end of each chapter; we regard, 
however, as unfortunate the omission of any 
intermediate sets. Clearly it is undesirable for a 
student to read the whole of a chapter before 
doing any examples, and the result of grouping 
them at the end is to saddle the teacher with the 
burden of selection. 

The final collection of four hundred miscellane¬ 
ous problems and a number of questions of an 
essay type call for special notice. Teachers and 
pupils alike will probably feel the need of an 
index. Dr. Milne has produced an essentially 
scholarly work, and we have no hesitation in 
classing it with those books which are exercising 
a wholesome and valuable influence on mathe¬ 
matical teaching. 

(3) It is curious that no systematic account 
should have been hitherto published of the pro¬ 
perties of the space curve of the third order, 
although many mathematicians have given their 
attention to the subject, the fruit of which is to 
be found in a number of isolated memoirs and, 
incidentally, in a few treatises, as, for example. 
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